in North America, Western Europe and Australia supplied by multinational corporations and are commercially manufactured. However, the available estimates indicate that, by volume, 91.3 per cent of the SLT products sold worldwide are sold in traditional markets 2 .
A substantial body of research shows that significantly increasing the excise tax and price of tobacco products is the single most consistently effective tool for reducing tobacco use 4 . This is also recognized by the Parties to the World Health Organization -Framework Convention on Tobacco Control (WHO FCTC) 5 and is expressed as such under Article 6 of the Treaty. While the literature on taxing cigarettes and similar smoked tobacco products is fairly well established 4 , the same is not true in case of taxation of SLT products owing to their heterogeneous nature. Although the provisions of Article 6 apply to both smoking and SLT and the guidelines to implement the Article recommend measures to specifically address all tobacco products, in particular, to prevent product substitution within and across categories, yet, little is known about the nature of taxes on SLT products or the extent to which higher SLT taxes translate into higher SLT prices and how these prices affect the consumption and affordability of SLT products. Data from the Global Youth Tobacco Survey (GYTS) -as reported in a 2014 report by The National Cancer Institute (NCI) 2 -show that students aged 13-15 yr surveyed in 132 countries were more likely to report using non-cigarette tobacco products including SLT products (11.2%) than to report smoking cigarettes (8.9%).
Price and tax measures on SLT are often confusing, and it is important to provide more clarity on this so that tax policies on SLT can be made more effective. A systematic review of tobacco control policies relating to SLT use in the USA concluded that price elasticities of SLT products lie mostly in the inelastic range and SLT tax is an effective tool in reducing tobacco use 6 . Estimates of price elasticities of SLT products are rarely available from Southeast Asian countries. Available studies in India [7] [8] [9] [10] show the price elasticity of SLT products is in the range −0.1 to −0.9 and those from Bangladesh 11 show the elasticity to be in the range −0.39 to −0.64. If price elasticity lies within the range of 0 to 1 such products are relatively insensitive to price increase. A given percentage increase in prices of such product through taxation would result in reducing consumption -to a proportion less than the increase in price -and increase tax revenue.
The heterogeneous nature of SLT makes quantification and enforcement of tax and price policies administratively difficult. Consequently, regulating SLT use through fiscal policy has been a major challenge. Hence, it is important to understand the best practices for SLT taxation used in countries so that this knowledge may inform other countries where similar products are consumed. This study was aimed to review issues around fiscal policies on SLT with the objective of providing clarity on the use of taxation as an effective fiscal policy instrument to regulate the use of SLT.
Published data from different sources such as the WHO report on the global tobacco epidemic 12, 13 in different years, National Cancer Institute (NCI) Tobacco Control Monograph 21: The Economics of Tobacco and Tobacco Control (NCI and WHO, 2016) 4 , Global Adult Tobacco Surveys (GATSs) 14, 15 , official government sources and other published literature were used for the analysis. Since the Southeast Asia Region alone accounts for nearly 86 per cent of the total SLT users worldwide 4 , the analysis was largely restricted to countries in this Region although other countries were included when comparable data were available.
Descriptive statistics and graphical representations were used to understand the prevalence and trends in SLT use across different countries. An analysis of prices and tax between cigarettes and SLT was also done to understand how tax policies on SLT compare to that of cigarettes. As much as possible the analysis was performed by different World Bank country income groups -High-income Countries (HICs), Upper-Middle-Income Countries (UMICs), Lower Middle-Income Countries (LMICs) and Low-Income Countries (LICs) -and the WHO Regions.
Prevalence of smokeless tobacco
There was substantial variation in both the prevalence and the number of users of SLT across regions as shown in Table I . While the prevalence of SLT use was as high as 22 per cent in Southeast Asia, it was <1 per cent in the Western Pacific region. There were approximately 346 million adult SLT users in the world dominated by the Southeast Asian Region accounting for nearly 86 per cent of the total SLT users worldwide 4 . India alone accounted for 60 per cent of the SLT users in the world in 2010 with approximately 206 million users 4 . Bangladesh (28 million) and Myanmar (11.1 million) were two other countries where the number of SLT users exceeded 10 million According to the second GATS in India 14 , the prevalence of SLT use among adults decreased from 25.9 per cent in 2010 to 21.4 per cent in 2017 which was a relative decline of more than 17 per cent. This translated to 199 million adults SLT users in 2017 14 which was a decrease of 7 million SLT users since 2010. If the number of SLT users remained the same elsewhere in the world, this meant a global total of 339 million SLT users in 2017 and India contributing 59 per cent of it. Khaini, an SLT product, was the most commonly used tobacco product in India used by 104 million adults (males and females) and gutka, another SLT product, was the third most commonly used product being used by 51 million adult males 14 . Among adult women, all three most commonly used tobacco products were smokeless varieties, namely, betel quid with tobacco (20 million), tobacco for oral applications (20 million), and khaini (19 million) according to the same survey 14 .
The most prevalent forms of SLT use in Bangladesh were betel quid with zarda, gul, khoini (similar to khaini in India), and sadapata (powdered or dried tobacco leaves) 4 . Data from international tobacco control (ITC) study in Bangladesh also showed a relative decline of 23.1 per cent in the prevalence of SLT use in three years. Prevalence of SLT use went down from 28.6 per cent in 2009 to 22 per cent in 2012 16 . This effectively reduced the number of SLT users by about 4 million. Bangladesh is also unique for higher SLT prevalence among women (24.5%) than in men (19.5%) unlike in most other countries 16 . If we account for the reduction in the user base of SLT experienced in India and Bangladesh in recent surveys 14, 16 , the global user base of SLT may be revised down to 335 million.
Taxation of smokeless tobacco
Experience in both India and Bangladesh showed that tax increases were effective in reducing SLT use. Successive GATS surveys 14, 15 done in 2010 and 2017 in India and ITC surveys 16 done in 2009 and 2012 in Bangladesh showed significant reductions in the prevalence of SLT use in the general adult population. Significant tax increases on SLT products occurred during this period in both countries. In India, it was found that increasing the price of SLT products discouraged SLT use among men 9 and youth 10 . The impact of an increase in prices of the two most popular varieties of SLT products (khaini and zarda) on consumption were examined in India 17 . It was found that 58 per cent rise in the prices of khaini resulted in a 51 per cent decline in the consumption during the period 2008-2013 and a 28 per cent rise in the price of zarda led to a 24 per cent decline in the consumption during the same period 17 . In Bangladesh, it was observed that 'the negative effect of the increase in tax that was presumably passed on to the price increase was at work in inducing SLT users to quit' 17 . An earlier study from Bangladesh 11 also confirmed the inverse relationship between tax increases and SLT use.
The WHO report on the global tobacco epidemic in 2015 and 2017 reported the tax burden -the proportion of overall taxes in retail prices -of SLT products along with their prices (in international dollars at purchasing power parity) for the most common type of SLT products, as reported by 35 countries 12, 13 . There was huge variation in both prices and tax incidence on SLT products across countries from an absolute 0 per cent (i.e., no tax of any kind on SLT products in seven countries) to as high as 72.4 per cent in Sudan (Table II) . Only three countries (Morocco, Sudan, and Tunisia) of the 35 had total tax incidence at or above 70 per cent. The WHO's Technical Manual on Tobacco Tax Administration 16 recommends tobacco excise taxes alone should account for at least 70 per cent of the retail prices of tobacco products. In the Southeast Asia Region, although Indonesia had the highest price for SLT products, it showed the lowest tax at 10.72 per cent (Table II) . On the other hand, India had one of the lowest prices per unit of SLT and second highest tax on SLT in Southeast Asia.
Of the 28 countries imposing some taxes on SLT products, 15 including Nepal and Indonesia from the SEAR, levy specific excise on SLT. Singapore levies the highest specific excise at 70 per cent. Twelve countries including India and Bangladesh from the SEAR impose ad valorem excise on SLT. In addition to specific excise or ad valorem excise most countries impose VAT on sale of SLT, while Algeria, Tunisia and Morocco were the only countries that imposed a mix of all the three kinds of taxes on SLT products. It was clear that most countries where SLT products were sold underutilized taxation as a tool to regulate consumption of SLT products 12, 13 .
Examining price variation of SLT products across countries also revealed interesting insights. Some countries such as Morocco, Sudan and Tunisia although have relatively high tax, their unit price of SLT products was relatively cheaper than several other countries where tax was low. Republic of Korea, Belarus, Ukraine, Indonesia and Japan, for example, have a relatively high price for SLT products although the tax was relatively low. On the other hand, there were countries where both tax and price were high (e.g., Serbia, Canada, Norway, Iceland and Suriname). To examine the relationship between tax burden and retail price of SLT, the countries were grouped into different income groups and average prices of SLT (20 g pouch of most sold SLT brand in each country) were mapped. The average tax burden on SLT in these country income groups is shown in the Figure. It showed a direct relationship between the retail price of SLT products and tax burden. Two observations became immediately clear: One, the tax burden of STLs was relatively larger in HICs compared to LICs and LMICs. Two, the retail prices (international PPP $), in general, were lower for SLT products in LICs and LMICs and higher in HICs.
The figure also presents a comparison of retail prices (international PPP $) and tax burden for a 20 cigarette pack of the most sold brand of cigarette and that of a 20 g pouch of SLT, assuming they are comparable units. The per unit price of SLT products was larger than that of cigarettes in all country income groups except LICs. However, in four of the five LICs and nine of the 13 LMICs, unit prices of cigarettes were at least two PPP $ larger than that of SLT. These were the countries with relatively low tax burden on SLT compared to cigarettes. Such differences in prices between two tobacco products within a single country may not be good from a tobacco control perspective as tax increases on either or both products can affect the relative price and tax burden and induce people to switch from higher priced products to lower priced products.
Smokeless tobacco taxation in India and Bangladesh
SLT taxation in India and Bangladesh needs special attention as these two countries, together account for roughly 68 per cent of the total SLT users in the world. India follows a compounded levy scheme (or presumptive taxation) to tax SLT products. This is because most SLT products in India such as chewing tobacco, pan masala and gutka are packed in pouches with the aid of packing machines. Under this system, a manufacturer is required to pay a lump sum amount of duty per packing machine installed in the production facility. The amount of duty would depend on the retail price of the pouch/pack that is produced using that packing machine. In other words, the manufacturer would pay duty on the basis of a normative assessment of production and not on the actually declared production 18 . This often incentivises manufactures to under-report the capacity of their machines or produce beyond the declared capacity.
Due to several limitations of this scheme and its inability to check the evasion of excise payable on SLT products, the Government of India, in its budget for FY 2015-2016, made maximum speed of packing machine as a factor for determining both the deemed production and excise duty payable under the Compounded Levy Scheme and it was applied to pan masala, gutka and chewing tobacco. Packing speed would be typically determined by a Government approved Chartered Engineer. Both deemed production and duty payable per machine per month were notified in respect of these SLT products with reference to the speed range in which the maximum speed of a packing machine for packages of various retail sale prices falls. Table III provides a sample snapshot of a compounded levy scheme in India as taken from the FY 2016-17 budget documents. It shows the different rates of excise taxes charged on SLT products based on the speed/capacity of the machine and the retail price in which each pouch is sold which ranges from < ₹ 1 to > ₹ 50 per pouch.
An examination of excise data from SLT products 19 shows that following the amendments that made the speed of packing machines as a determining factor for deemed production as well as excise duty payable, the excise tax revenue from pan masala and chewing tobacco increased by 66 and 48 per cent, respectively, in the FY 2015-2016. In comparison, in FY 2014-15, the excise revenue showed a decline of 0.4 and 7.8 per cent, respectively, for pan masala and chewing tobacco compared to the previous financial year. It indicates effective tax administration will positively impact tax revenue. According to data obtained from the Ministry of Finance, Government of India, of the total excise tax of ₹ 217.2 billion on all tobacco products collected in the FY 2016-17, only ₹ 21.5 billion (9.9%) came from SLT products alone 19 . However, the share of excise of SLT products in all tobacco excises has been consistently growing in the past several yearsincreased from about 6.8 per cent in the FY 2010-11 to 9.9 per cent in FY 2016-17-despite the decrease in SLT use indicating a possible improvement in the tax administration itself.
After the most recent Goods and Service Tax (GST) reform in India which was implemented on July 1, 2017, the SLT products are categorized under demerit product category and are imposed the highest GST rate of 28 per cent 20 . There is also an additional cess that varies by different SLT product varieties as shown in Table IV 20 . A simple average of cess across all SLT products is about 104 per cent. There is also a National Calamity Contingent duty (NCCD) of 10 per cent imposed on all SLT products apart from the taxes detailed above. With all these rates, however, the effective tax of SLT products in India is estimated to be around 60 per cent (this was estimated using a 28% GST, an average of 104% cess, and 10% NCCD that are applied on most SLT products under GST as well as assuming a 10% retail margin and a retail price of about ₹ 11.4 for a 10 g SLT pouch) prior to GST 20 . The tax burden of 60 per cent is still below the recommended rate of 75 per cent by the WHO and the World Bank 16 . These supplementary duties were again revised to 60 per cent and later to 100 per cent in the years 2015-2016 and 2016-2017, respectively 21 . The tax base was however, shifted from ex-factory prices to a pre-determined tariff value from the year 2017-18 22 .
Affordability of smokeless tobacco
Available data 12 suggest cigarettes are becoming less affordable in developed countries and much more affordable in developing countries. Data on the affordability of SLT across countries is, however, limited. Earlier studies 7 in India showed that SLT products became more affordable over the period 2001 to 2007. Studies 17 using data for 2006-2012 also suggested that SLT products were becoming more affordable in India. The study observed that despite a higher increase in the price of SLT compared to general prices, the SLT products became more affordable due to a higher increase in the per capita GDP. Using data from 2009 to 2015, a recent study 23 from Bangladesh showed that the affordability of SLT products remained GST along with the cess and NCCD are applied on the pre-tax value of the product at every stage of value addition through the supply chain. SLT, smokeless tobacco; NCCD, National Calamity Contingent Duty; GST, Goods and Service Tax Source: Ref. 25 unchanged between 2011-2012 and 2014-2015. The study also observed that 'despite the increase in price in real terms, affordability did not change due to offsetting income growth of SLT users'
18
. It also suggested the 'growth in affordability of cigarettes relative to SLT may have induced switching from SLT use to cigarette smoking resulting in the higher prevalence of cigarette smoking and lower prevalence of SLT use in recent years in Bangladesh' 18 . Affordability studies on SLT products from both India and Bangladesh underlined the need to increase taxes on tobacco products regularly to keep up with growth in income and purchasing power to make tax measures for SLT control more meaningful and effective. It is also important to decrease the affordability of all tobacco products in a country to discourage switching from relatively unaffordable products to more affordable products.
Conclusions
There are approximately 346 million adult SLT users in the world and the Southeast Asian region accounts for nearly 86 per cent of them 4 . India and Bangladesh are the two major countries that constitute much of the SLT user base. The literature on price and tax measures to control SLT use has not been well developed unlike the case of cigarettes. This is primarily because SLT consists of a wide range of heterogeneous products and finding a standard unit for quantification is challenging. Available studies on price elasticities of SLTs from India and Bangladesh concluded that the elasticity of SLT products fell in the inelastic range of <1 and, as a result, taxation can be used as an effective tool to reduce the consumption of SLT products as well as a tool to generate more tax revenue. A review of price and tax incidence of SLT products across 35 countries revealed that in general, prices were higher where high tax rates on SLT prevailed and vice versa, although there were individual countries with exceptions. The retail prices (international PPP dollars) as well as tax burden, were lower for SLT products in LICs and LMICs and higher in HICs and UMICs, on an average. In four of the five LICs and nine of the 13 LMICs, the unit prices of cigarettes was at least two PPP $ larger than that of SLT leading to possible substitution opportunities to lower priced SLTs in the event of tax increases on cigarettes. Special examination of SLT taxation system in India revealed that the introduction of compounded levy scheme and the amendments introduced in 2015-2016 saw tax revenue from SLT products going up substantially compared to previous year. The share of excise of SLT products in all tobacco excises has been consistently growing in the past several years and was 9.9 per cent in FY 2016-2017. The tax burden of SLT under GST, however, still remains at 60 per cent which is below the recommended rate by the WHO 20 . In Bangladesh, it was learnt that SLT was brought under the tobacco control mechanism for the first time only in 2008 with the imposition of 15 per cent valueadded tax (VAT) on zarda (chewing tobacco) and gul (oral powder), two most common forms of SLT use in the country 11 . A supplementary duty on the ex-factory price was also introduced in 2009 which was at 100 per cent as of FY 2017-2018 and the tax base was shifted to a predetermined tariff value instead of ex-factory prices 22 .
Available studies indicated that SLT products in India have become increasingly affordable largely because per capita GDP has increased more than the increase in the price of SLT products during the period 2006-2012. Data from Bangladesh, on the other hand, suggest that the affordability has remained the same during the period 2011-2012 to 2015.
While data on prevalence of SLT use are available through different rounds of GATS, GYTS, Demographic and Health Survey and other generic health and household surveys in several countries and readily available to assess the trends on prevalence and number of users in a given country, similar data either on the price of these products or the quantity consumed in each country are hardly available. Based on an unpublished report in 2017 compiled by a team of experts at the WHO FCTC Global Knowledge Hub on SLT located in the National Institute of Cancer Prevention and Research, Noida, India, of the 179 Parties in the Conference of the Parties, 33 Parties had either not defined SLT or provided no definition of tobacco products and 11 Parties' laws were not available in English language. According to the WHO report on the global tobacco epidemic in 2015 12 and 2017 13 , only about 28 countries were imposing some kind of taxes on SLT products. Most countries do not report either the price or the quantity consumed of various SLTs. In a 2014 report by the NCI and Centers for Disease Control and Prevention 4 , the volume of total SLT available globally was quoted as 710.2 billion tonnes, about 91.3 per cent (648.2 billion tons) of which was in the traditional market 4 . However, this volume information appeared to be highly overstated, was sourced from the Euromonitor, a global market information database, and could not be verified as the methods used by Euromonitor were not transparent. It is of critical importance to know that there are no data at the country level on the volume of production, sales or consumption which are necessary to carry out meaningful analysis of the impact of tax and prices on SLTs. Parties should make reporting such data on SLT mandatory to facilitate meaningful economic research on SLT in future.
It is evident that taxation is an effective tool to reduce the use of SLT products. However, how tax is implemented is crucial to make the best use of this tool. Taxation should be as simple as possible, and it should be efficient to meet both public health and fiscal needs. Determining a standard unit for taxation can be challenging for SLT products due to its heterogeneous nature. Unit for taxation of SLT can be either the retail price of pouch/pack in which the product is sold, the weight of the pack/pouch, or weight of dry tobacco leaf used in the product. The experience in India shows that taxation based on the pre-notified capacity of packing machine that takes into account the speed of these machines can be effective. Continuous monitoring of the supply chain (from manufacturing to retail distribution) of SLT products should be in place to make taxation effective.
Taxation of SLT products should follow the following principles: (i) tax should be revised upwards frequently (at least once a year) to keep the affordability of SLT products low taking into account both the inflation and income growth for that year; (ii) tax should not make the SLT products cheaper than the alternative tobacco products such as cigarettes, bidis or other smoked tobacco products available in a country. This should be of particular concern in countries where risk of substitution with other tobacco products exist; (iii) tax should be such that the minimum price per pouch/pack of SLT will be at least as high as a pack of alternative smoked tobacco products available in the same market; (iv) given that SLT products are already much cheaper than cigarettes in most LICs and LMICs where SLT is sold, the incremental changes in SLT tax need to be much larger than that of cigarettes to bring about parity in taxation and retail price across tobacco products; and (v) it is important to set a minimum floor price on all tobacco products including SLT that are sold in a country. The minimum floor price per the lowest unit of the tobacco product sold should be harmonized across all tobacco product categories. To harmonize the minimum floor price, first, loose sale of all tobacco products should be prohibited and second, manufacturing/production of all tobacco products should be standardized at a unit level based on its weight, size and/or dimensions.
